The present article analyses the causal relationship between perception towards blood donation and expectations towards blood bank services with demographic characteristics such as gender, age, marital status, education and occupation. Factor analysis was initially performed to delineate the latent structure of perception configuring components of blood donation and expectations towards blood bank services followed by multivariate analysis of variance aimed at exploring their relationships with demographics. The study found that only gender had a significant impact on factors such as value and ethics, social bigotry, apprehension and social affinity in building perception towards blood donation. Also, gender had a significant impact on expectations of corporeal aspect of blood bank services. The study throws up the negative psyche such as social bigotry along with other various myths and fear prevailing in the society about blood donation. Therefore, the need of the hour is to target and run a customized awareness campaign based on societal needs and strata for promoting the benefits of blood donation. The government also needs to address the various lacunae in the system and improve the basic infrastructure, so as to make blood donation a more user-friendly exercise.
THE medical science today is challenged by escalating demand for blood and blood components 1, 2 . Among the many necessities of today's healthcare system is blood transfusion and the ever-expanding requirement of blood components 3 . India is the world's second most populated country, with 1.2 billion people requiring blood and its components under the healthcare system 4 . One study estimated that most of the deaths in a country like ours occur due to inadequate availability and supply of safe blood and its components 5 . Another study showed that the need of our nation is approximately 9 million units of blood every year 6 . Among the populace, it is the children due to poor nutrition, women during pregnancy and unsafe deliveries, followed by thalassemia patients who suffer the most 7 . The healthcare system of the country generally meets the overall average international standards with very poor ratings on the availability of blood and its components, mainly since 2000 (ref. 8) . Even if one takes into account the total contributions of blood donations (both voluntary and replacement blood donors), the gigantic demand for blood still remains unmet 9 . Despite having a robust framework which includes 2760 authorized blood donation centres run by government, non-government organizations and other cooperative affiliations 10 , the motivation to promote blood donation remains a key challenge for policy makers as well as for blood banks [11] [12] [13] . As a developing country, India has to build a framework for safe blood transfusion system to protect people from transmissible diseases 14 . The issue of shortage of blood and its component along with building a resilient system can only be overcome, if majority of our billion people voluntarily donate blood for a social cause 15, 16 . Against this backdrop, the present study analyses motives and willingness of donors towards donating blood voluntarily.
Materials and methods
A cross-sectional survey was conducted during November 2014 to April 2015, which covered the northern and eastern regions of India, viz. Uttar Pradesh, Bihar, Jharkhand and West Bengal. We primarily adopted and respecified the scale items of volunteer functions inventory (VFI) proposed by Clary et al. 17 and service quality model (Servqual) proposed by Parasuraman et al. 34 as an instrument to assess the perception on blood donation and expectations on blood bank services respectively. The validity and reliability of the scale have been recognized by a host of researchers [18] [19] [20] [21] [22] [23] ; however, the content validity has been re-examined and achieved successfully. At the initial stage, a pilot test of the full questionnaire of 55 items among blood donors was conducted. Finally, a selfadministered structured questionnaire was prepared in three parts comprising 40 items based on the inputs from the pilot study. The first part contains questions on sociodemographic characteristics which include gender, age, marital status, education and occupation as an important aspect to know the impact of demographic characteristics on each factor [24] [25] [26] . The second part consists of 1-21 questions on blood donation perception from the perspective of the donors and the third part contains 22-34 questions corresponding to the view of blood donors on blood bank services. The data were collected using nonprobability (purposive) and probability (stratified) sampling 27 . Both the methods were used because while the purposive method provides the scope to choose the respondents based upon wisdom, the stratification method suitably attempts to make the sample as representative as possible. The data were collected on-line using Google forms, primarily through Facebook and field survey at the places where blood donation camps were organized. The questionnaire was both in English and Hindi (national language of India), intending to seek as many responses as possible. The questionnaires were administered to 383 donors at various donation camps, with requests to return them anonymously. Almost 317 finally returned the completely filled questionnaire, giving a response rate of 82.7%. Also, 283 completely filled-in responses were registered on-line. Thus, 600 responses were collected against the total 700 donors approached. Finally, the data were analysed using factor analysis to identify the cardinal factors constituting perception and expectations of blood donation motives and blood bank services respectively. MANOVA (multivariate analysis of variance) was used to study the causal relationship between the aforementioned factors with the demographic profile of the donors. Statistical analysis was performed using the Statistical Package for the Social Sciences (SPSS) software, version 20.00.
Results

Factor analysis on donor perception towards blood donation
To determine the dimensions of perception on blood donation and expectations towards blood bank services, the exploratory factor analysis with principal components was performed. For ascertaining the data, preliminary tests to determine the reliability of factor analysis were included. Here, the reliability statistics registered the Cronbach's alpha of 0.93 in the case of perception on blood donation and 0.76 on expectation towards blood bank services, which is a good sign of consistency. Thus, Bartlett's test of sphericity (P < 0.001) in Tables 1 and 2, indicates that the data are appropriate for factor analysis. For exploratory factor analysis, we used principal component analysis with varimax rotation. For a sample size greater than 500, the factor loading of 0.30 is considered significant 28, 29 . As a result, we came up with four factors on perception of donors towards blood donation vis-à-vis four factors on expectations regarding blood bank services.
Factor 1:
The first factor that emerged was produced by the correlation between V1 and V15. Factor 1 accounted for a large proportion (71.2%) of the total variance. Although it included some unrelated variables, we labelled factor 1 of perception of the blood donor as 'values and ethics' factor. In case of expectations regarding blood bank services, the scale items between S1 and S5 are correlated and loading high on the factor 1 labelled as 'unanimity'.
Factor 2:
The second factor was composed of the responses to statements V16 and V17, which cite social dogma towards giving blood. These statements correspond to the 'social bigotry' factor. In case of expectation, the responses to statements S6-S8 cite tangibility of blood banks. Thus, these statements correspond to the 'corporeality' factor.
Factor 3:
The third factor was formed by V18 and V19, which address fears associated with giving blood. These statements correspond to the 'apprehension' factor. In case of expectation of service, S9-S11 are related to fringe benefits expectation upon giving blood. These statements correspond to the 'perquisite' factor.
Factor 4:
The fourth factor was composed of responses to statements V20 and V21. The first variable emphasizes the importance of symbols or advertisements that influence donors to donate blood, while the second variable emphasizes on making new friends 30 . Thus, we labelled factor 4 as the 'social affinity' factor. In case of expectation over the services of blood banks, S12-S14 reflect on misery while donating blood. Thus, we labelled these variables as the 'agony' factor.
View of donors on blood donation and blood bank services
We studied the relationship between perception on blood donation and expectations towards blood bank services and their interaction with socio-demographic characteristics. For this, the H1 hypothesis was tested using GLM multivariate procedure which allows us to model the values of multiple dependent scale variables based on their relationships to categorical and scale predictors 28 .
H1 hypothesis
There exists a fair degree of congruence between the perception of donors towards blood donation and expectations towards blood bank services corresponding to demographics which include gender, age, marital status, occupation and education. To test this hypothesis, the demographic profile (Table  3) was first divided into five groups namely gender (male and female), age (18-25 years and 26-35 years), marital status (single and married), education (undergraduate, graduate and postgraduate), and occupation (education/ academics, private sector and PSU/Central/State Government). We analysed the differences exhibited by the blood donors regarding their own views toward blood donation and services of blood banks. A specialized form of MANOVA, viz. the Hotelling T 2 test was performed on gender, age and marital status to know the significant differences among the groups in perception towards blood donation and expectations towards blood bank services. Likewise, a post hoc test was performed to do a pairwise comparison of the education and occupation groups to know the significant differences in perception towards blood donation and expectations towards blood bank services. Responses of all the dependent variables on the two major dimensions, viz. perception on blood donation and expectations towards blood bank services were measured on five-point Likert rating scale (1 -strongly disagree to 5 -strongly agree).
Discussion
Interpretation of gender, age and marital status using Hotelling T 2 test
Box's M tests the null hypothesis that the observed covariance matrices of the dependent variables are equal across groups. One should always check for univariate normality of all dependent measures before performing the test. Violation of this assumption, however, has minimal impact if the groups are of approximately equal size, i.e. largest group size  smallest group size <1.5 (ref. 28 ). In our case, the sample size is 600, which is fairly large and the group ratio is less than 1.5. Thus the data qualify for the MANOVA test and the departure from the homogeneity of variance cannot be completely ruled out 28 . From Table 4 , it can be observed that the significance value of the test is less than 0.05 levels (F gender = 81.159, P < 0.05; F age = 6.994, P < 0.05; F marital status = 13.513, P < 0.05), suggesting that the assumptions of homogeneity of variance across the three groups are not met, and thus the model results are suspect. However, the MANOVA analysis remains robust despite the assumption of homogeneity of variance not being met provided data do not have outliers. Box's M is sensitive to large data files, indicating that when there are a large number of cases, it can detect even small departures from homogeneity 31, 32 . In case of expectations regarding blood bank services, the significance value of the test is more than 0.05 levels (F gender = 1.241, P > 0.05; F age = 0.659, P > 0.05; F marital status = 1.542, P > 0.05), suggesting that the assumptions of homogeneity of variance across the three groups are met.
From Table 5 , we can see that a significant gap exists across groups based on gender corresponding to perception building factors which include values and ethics ) and social affinity (mean female = 2.420) is perceived more on the female than the male counterpart. In case of social bigotry, male domination is more than female, whereas apprehension to donate blood is more in the case of female than male. In addition, the expectations towards blood bank services based on gender across the factors registered significant gap which includes unanimity (F unanimity = 1.749, P > 0.05), perquisite (F perquisite = 1.84, P > 0.05) and agony (F agony = 0.072, P > 0.05). However, no perceptual gap was registered in case of factor corporeality (F corporeality = 2.711, P < 0.05). A significant gap also exists across groups based on age corresponding to perception building factors which include values and ethics (F value and ethics = 2.567, P > 0.05) and social bigotry (F social bigotry = 2.550, P > 0.05). However, no perceptual gap was registered in case of apprehension (F apprehensions = 17.217, P < 0.05) and social affinity (F social affinity = 23.46, P < 0.05). Thus, the effect of values and ethics on willingness to donate blood diminishes with the aging population. However, the effect of social bigotry becomes more significant in blood donation behaviour with aging people (mean 18-25 years = 2.1271; mean 26-35 years = 2.2840). In case of expectations towards blood bank services, a significant gap exists across groups based on age corresponding to factors which include unanimity (F unanimity = 0.171, P > 0.05), corporeality (F corporeality = 0.235, P > 0.05), perquisite (F perquisite = 0.068, P > 0.05) and agony (F agony = 0.395, P > 0.05). Thus, the effect of all the factors on expectations towards blood bank services is similar across the age groups.
Furthermore, a significant gap exists based on marital status corresponding to perception building factors which include values and ethics (F = 1.714, P > 0.05) and apprehension (F = 3.133, P > 0.05). However, there is no perceptual gap found in case of social bigotry (F = 17.616, P < 0.05) and social affinity (F = 30.815, P < 0.05). Thus, the effect of values and ethics and social affinity increases in married people than those single. However, the effect of social bigotry is more in single than married people, while in the case of apprehension singles people have more fear than married people. In case of expectations towards blood bank services, a significant gap was registered across the groups which include unanimity (F = 0.650, P > 0.05), corporeality (F = 1.658, P > 0.05), perquisite (F = 1.035, P > 0.05) and agony (F = 0.059, P > 0.05). Thus, the effect of all the factors on expectations regarding blood bank services is similar for the two marital status groups.
Next, we use the multivariate tests (Table 5 ) to find the differences between groups for each factor, namely perception on blood donation and expectations towards blood status have a highly significant difference (P < 0.05). Although test between-subject effect indicating that only gender among all the four factors shows significant effect (P < 0.05), followed by age (P apprehension < 0.05; P social affinity < 0.05), and marital status (P social bigotry < 0.05; P social affinity < 0.05) on the perception of blood donation. However, Table 6 reveals no significant difference among expectation factors corresponding to blood bank services and demographics (including gender, age and marital status), as P value > 0.05 in all the cases. The observed power for the statistical tests for gender is 1.0, indicating that the sample sizes and effect sizes are sufficient to ensure that the significant differences would be detected if they existed beyond the differences due to sampling error 28 . 
Interpretation of education and occupation using MANOVA test
MANOVA test was performed to study the relationship between different levels of education and occupation on the perception of blood donors or the general populace, and expectations towards blood bank services. From Tables 7 and 8 , the significance of the results of MANOVA is subsequently tested using Tukey HSD post hoc pairwise comparison. In case of perception of blood donation on education profile, a significant difference is observed between undergraduates (UGs) and postgraduates (PGs; P < 0.05) corresponding to apprehension factor; and graduates and UGs (P < 0.05) for social affinity. Moreover, in the case of occupation, the difference for apprehension (fear) factor was found statistically significant between education/academics and PSU/central/state government (P < 0.05); private sector and education/ academics (P < 0.05). Also, the mean score of social affinity factor was statistically significant between education/academics and PSU/central/state government (P < 0.05); private sector and education/academics (P < 0.05). However, no significant difference was observed in education and occupation groups towards expectations regarding blood bank services. This result contradicts the findings for perception on blood donation 28 . Tables 9 and 10 show the four most commonly used multivariate tests. We can see that all four tests of each of perception on blood donation, indicate a statistically significant difference across the three pairs of education and occupation. In addition to the multivariate tests, univariate tests between subject effects for each dependent factor indicate that apprehension (P < 0.05) and social bigotry (P < 0.05) have a significant effect on education and occupation category of perception on blood donation. Also, the effect of expectation building is insignificant corresponding to education and occupation. Hence, from the analysis, it can be inferred that the effect of negative factor 'apprehension (fear)' and positive factor 'social affinity' is considerable on education and occupation among blood donors.
Conclusions
The study specifically focused on the prevailing gap between burgeoning demand and shrinking supplies of blood in India. Despite numerous attempts by the government and other agencies to mitigate the gap, the desirable results are still awaited. Against this backdrop, the present study analysed two strong perspectives, viz. perception of donors on blood donation and their expectations regarding blood bank services. Moreover, the effect of demographics on the perceptions and expectations was examined. The study showed significant impact of gender on perception building factors with respect to willingness towards blood donation, viz. value and ethics, social bigotry, apprehension and social affinity. Gender also has a significant impact on expectations regarding blood bank services. The study also highlighted the negative psyche such as social bigotry along with various other myths and fear prevalent in the society about blood donation. The growing dogmatism built around religious beliefs and the prevailing caste system seem to prohibit educated youth towards blood donation. While analysing the expectations towards blood bank services, we found that blood banks should pay special attention to 'perquisite', 'unanimity' and 'corporeality' to enhance the satisfaction of blood donors, their retention and building longterm relationships with them. These findings are significant as they provide the necessary inputs and insights for an Indian blood bank policy to launch an extensive awareness programme regarding donor information, education, motivation, recruitment and retention to ensure adequate availability of safe blood 33 . The findings would also help in addressing the various lacunae in the blood bank services to make blood donation a more userfriendly exercise.
